This note is concerned with a certain property of point processes. We prove that if N,, N 2 and N 3 are three independent point processes, then the bivariate point process (N, + N 3 , N 2 + N 3 ) uniquely determines the point processes N,, N 2 and AT 3 .
Abstract
This note is concerned with a certain property of point processes. We prove that if N,, N 2 and N 3 are three independent point processes, then the bivariate point process (N, + N 3 , N 2 + N 3 ) uniquely determines the point processes N,, N 2 and AT 3 .
Main result
It is known that every point process N( •) corresponds to a triple (Q.,5F,P N ) where Q, is the set of all countable sequences of real numbers {f,} without limit points and 9 is the a-algebra generated by cylinder sets and P N is a probability measure (cf. Harris (1963) for ^| G V , | 2 £ V since AT,, N 2 and N 3 are independent point processes. Suppose now that /?,, /? 3 , R 2 are independent point processes such that the bivariate point process (S,,S 2 ) has the same probability structure as (M,,M 2 ) where S, = R, + /? 3 and S 2 = K 3 + R 2 . Let K , ( | ) , K 3 (|) and KM) be the p.g.fl's of R u R, and i? 2 respectively. It is now easy to see that (4) H(f,, 6 ) = * ,(f ,)H: 2 (6)K,(f ,f 2 ).
Let /4j, 1 g j g/C be disjoint Borel sets in R' and let G,(2) and K f (z) denote the p.g.fl's of (N,(A,) ,---,Ni(A K )) and (/?,(A,), • • -,£,04*)) respectively. Then (3) and (4) imply that Westcott (1972) . But the p.g.fl uniquely determines the point process by Proposition 1 of Vere-Jones (1968) . Hence N } and R 3 differ by a degenerate point process. Similar argument shows that Ni, Ri and N 2 , Ri differ by degenerate point processes. But the structure of the bivariate process (M,,M 2 ) shows that we cannot add a degenerate process to one component without subtracting it from another. Hence N,, N 2 and N) are unique to the process (M,,M 2 ).
Remarks
Milne (1970) considers a system in which each point of a stationary Poisson process is subjected to a random displacement, the displacements being independent and identically distributed. He proved that the displacement distribution is identifiable if a complete input-output record is given but not the linkage between the two. Theorem 2.1 is similar to his result except that no assumptions are made about the distributions of the processes involved.
